Serological cross-reactivity of a group B Streptococcus (H36B) with Sporothrix schenckii and 39 different Ceratocystis and Graphium species was investigated by double immunodiffusion. Rabbit anti-H36B serum reacted with antigens from S. schenckii and from 36 of 39 Ceratocystis and Graphium species. It is speculated that low-titer agglutinins to S. schenckii in normal sera are due to antibodies raised against various bacteria which share common antigens with S. schenckii.
Neil et al. (6) reported serological cross-reactions between Sporothrix schenckii and types 10, 22, 23, 31, and 32 ofStreptococcus (Diplococcus) pneumoniae in precipitin and agglutinin tests. They also commented that a number of other bacteria, particularly certain strains of Leuconostoc mesenteroides and a number of streptococci of human origin, cross-react with S. schenckii.
In this paper, the serological cross-reactivity of group B Streptococcus with S. schenckii, Ceratocystis species, and Graphium species is reported.
MATERIALS AND METHODS Preparation of antigens. The group B Streptococcus S. agalactiae H36B (ATCC 12401, J. H. Brown strain Baby B), S. schenckii (ATCC 10268, from lymphangitis of arm), and 39 species of the genera Ceratocystis and Graphium (Table 1) were grown on a dialysate medium (prepared by dialyzing 0.5% peptone and 0.5% yeast extract at 60% for 6 h) to which 2% glucose was added before autoclaving. After inoculation, the group B Streptococcus (H36B) was incubated for 4 days at 35°C with constant shaking, whereas S. schenckii and the Ceratocystis and Graphium species were incubated for 1 week at room temperature. Formalin was added to a final concentration of 1%, and the cultures were held overnight at room temperature. Culture filtrate was obtained by centrifugation. It was dialyzed against running tap water for 5 days and then concentrated to 0.05 volume by pervaporation. To the concentrated material, 5 volumes of 99% ethanol were added, and the precipitate obtained by centrifugation was then dried with acetone. The acetone-dried precipitates were dissolved in physiological saline (5 mg/ml for the H36B antigen, and 1 mg/ml each for S. schenckii, Ceratocystis, and Graphium antigens) as double-immunodiffusion test antigen. The production of precipitin lines between H36B antiserum and antigen wells was recorded as positive ( Table 1) .
Preparation of antisera. S. schenckii and Streptococcus H36B cells separated from culture filtrates were washed with distilled water three times and then dried with acetone. These organisms were suspended in physiological saline (1 mg/ml), and 2-ml amounts were injected into white rabbits intravenously twice a week for 2 weeks. The rabbits were bled 1 week after the final injection, and the antisera were stored at -20°C until used.
RESULTS
The group B Streptococcus H36B antiserum produced at least two broad precipitin lines against the H36B antigen and two or three against S. schenckii and 36 of the 39 Ceratocystis and Graphium species ( Fig. 1A and 1B) . It seemed that the fusion of all common antigenantibody reactions was not always complete on double diffusion. Several of the figures showed spurring, and some showed lines of complete nonidentity. The results are summarized in Table 1. S. schenckii antiserum yielded at least two precipitin lines against the S. schenckii antigen and each of 36 Ceratocystis and Graphium species, but no precipitin lines with the H36B antigen. The H36B antiserum, absorbed with S. schenckii organisms, gave precipitin lines only against H36B antigen (Fig. 10) . The S. schenckii antiserum, absorbed with H36B organisms, also gave precipitin lines only against S. schenckii antigen.
DISCUSSION
In active sporotrichosis, sporotrichin-reactive antibody rises to a high titer and diminishes as the infection resolves (7). The course of the antibody titer is of clinical significance in determining whether the disease is in an active or inactive stage.
According to Nishikawa et al. (7), an agglutinin titer above 1:32 is helpful for the diagnosis of sporotrichosis, but it is interesting to note that a low agglutinin titer is demonstrable in all normal sera. Karlin and Nielsen (3) did not consider a titer of 1:40 suggestive of active sporotrichosis, provided that other evidence of infection is not present. B.M. Ashbrook (M.S. thesis, Duke Univ., Durham, N.C., 1964) found that sera from apparently normal individuals had agglutinins to S. schenckii in low dilutions, and subclinical or previous infection was suggested. This suggestion, however, seems to be an unlikely explanation since sensitization or subclinical infection with S. schenckii (or other related fungi such as a Ceratocystis species) would be expected to result in a positive skin (sporotrichin) test, which is rarely seen in normal individuals.
The polysaccharides from S. schenckii, C. stenoceras, C. ulmi, C. minor, and C. pilifera 1, 2, 4, 8) , and the presence of antibodies to these bacteria in normal human sera would therefore be expected, as indicated by Baker and Kasper (1) .
In conclusion, we speculate that the agglutinins of low titer to S. schenckii found in normal sera (normal, healthy individuals with no history of sporotrichosis and a negative sporotrichin skin test) are probably due to presence of antibodies produced in response to various bacteria which share common antigens or determinant groups with the S. schenckii, Ceratocystis, and Graphium groups of fungi.
